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(54) Data transfer nnethod and radio terminal for executing transport layer protocol on radio 
network 



(57) A scheme for realizing AV data transfer 
processing utilizing the transport layer protocol such as 
RTF protocol, between radio temninals in a radio system 
for carrying out data transfer after establishing a logical 
connection between radio temninals prior to data trans- 
fer between radio temninals such as Bluetooth is dis- 



closed. In the case of transf ending data packets contain- 
ing an AV stream and exchanging control packets con- 
taining control information regarding transfer of the data 
packets, different logical channels are assigned to the 
data packets and the control packet so that the data 
packets and the control packet are transferred by these 
different logical channels. 
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Description 

[0001] The present invention relates to a radio termi- 
nal belonging to a radio network for carrying out com- 
munications by setting up logical channels on a radio 
network in advance and an information transfer method 
of a radio terminal. 

[0002] I n recent years, the realization of radio network 
(radio LAN) is attracting attention. In particular, since the 
determination of the IEEE 802.11 specification in 1998, 
many radio I^N products are appearing In the market 
and there has been a remarkable decrease in the prices 
of these radio LAN products. 

[0003] In conjunction with this trend for improved per- 
fomnance and reduced cost of the radio technology, 
there is an active trend to consider applications of the 
radio technology to the home environment and this trend 
is expected to grow further in future as can be anticipat- 
ed by establishment of organizations of related compa- 
nies such as HomeRF and Bluetooth in the U.S.A. Also, 
from a viewpoint of the home network, the radio system 
is an easily acceptable system as it does not require any 
new cable construction. For this reason, a network sys- 
tem merging the IEEE 1394 bus and the fast and inex- 
pensive radio LAN system is expected to play a central 
role in the future home network. 
[0004] Also in conjunction with the spread of such ra- 
dio networks, there is a trend to consider transfer of AV 
data through the radio networks, instead of conventional 
transfer of AV data through wired cables. 
[0005] On the other hand, a realization of such an AV 
data transfer on the Internet is also in progress. On the 
Internet, applications such as RealMedia are already 
provided so that an environment in whk:h a user can re- 
ceive AV data through the Intemet has been developed. 
A protocol called RTP (Realtime Transport Protocol) has 
been widely used as a transport layer protocol at a time 
of such an AV data transfer on the Intemet. The RTP is 
a protocol for which the standardization by the IETF has 
already been completed and It is already the Standard- 
Track RFC 1 889 (A Transport Protocol for Real-time Ap- 
plications). 

[0006] As mentioned above, cun^entty there are many 
discussions of a scheme for realizing the AV data trans- 
fer using radio networks, but there has been no propo- 
sition for a mechanism to execute the transport layer 
protocol on a radio system of the above described type 
in order to realize the AV data transfer on the radio sys- 
tem. 

[0007] It Is therefore an object of the present invention 
to provide a radio terminal and a data transfer method 
capable of executing the transport layer protocol for the 
purpose of realizing AV data transfer in a radio system 
for carrying out data transfer after establishing a logical 
connection between radio terminals prior to data trans- 
fer between radio terminals. 

[0008] It is another object of the present invention to 
provide a radio temiinal and a data transfer method ca- 



pable of executing the RTP protocol as the transport lay- 
er protocol for the purpose of realizing AV data transfer 
in a radio system for carrying out data transfer after es- 
tablishing a logical connection between radio terminals 

5 prior to data transfer between radio temninals. 

[0009] According to one aspect of the present inven- 
tion there is provided a radio tenminal device for use in 
a radio system for carrying out data transfer after estab- 
lishing a logical connection between radio terminals pri- 

10 or to data transfer between radio terminals, the radio ter- 
minal device comprising: a logical channel set up unit 
configured to set up at least one first logical channel for 
transfer of data packets containing at least one AV 
stream and acquire information regarding at least one^ 

15 second logical channel set up for the transfer of the data 
packets at a correspondent radio tenninat, and to set up 
at least one third logical channel for transfer of control 
packets containing control information regarding trans- 
fer of the data packets and acquire Information regard- 

20 ing at least one fourth logical channel set up for the 
transfer of the control packets at the conespondent ra- 
dio temDinal; a memory unit configured to store a corre- 
spondence infomnation including a con^espondence be- 
tween the first logical channel and the second logical 

25 channel for the AV stream, and a correspondence be- 
tween the third logical channel and the fourth logical 
channel for the control information; and a packet trans- 
mission/reception unit configured to transmit/receive 
the data packets and the control packets to/from the cor- 

30 respondent radio temninal by using the con^espondence 
information. 

[001 0] According to another aspect of the present in- 
vention there is provided a data transfer method in a ra- 
dio system for carrying out data transfer after establish- 
35 ing a logical connection between radio temninals prior to 
data transfer between radio terminals, the method com- 
prising the steps of: setting up at least one first logical 
channel for transfer of data packets containing at least 
one AV stream and acquiring information regarding at 
40 least one second logical channel set up for the transfer 
of the data packets at a con-espondent radio tenninal, 
and setting up at least one third logbal channel for trans- 
fer of control packets containing control infonnation re- 
garding transfer of the data packets and acquiring infor- 
ms mation regarding at least one fourth logical channel set 
up for the transfer of the control packets at the corre- 
spondent radio tenninal; storing a correspondence in- 
formation including a correspondence between the first 
logical channel and the second logical channel for the 
50 AV stream , and a correspondence between the third log- 
ical channel and the fourth logical chan nel for the control 
information; and transmitting/receiving the data packets 
and the control packets to/from the correspondent radio 
terminal by using the correspondence information. 
55 [001 1 ] According to another aspect of the present in- 
vention there is provided a computer usable medium 
having computer readable program codes embodied 
therein for causing a computer to function as a radio ter- 



2 



3 



EP1 113644 A2 



4 



minal devic^ for use in a radio system for carrying out 
data transfer after establishing a logical connection be- 
tween radio temninals prior to data transfer between ra- 
dio temninats, the computer readable program codes in- 
clude: a first computer readable program code for caus- 
ing said computer to set up at least one first logical chan- 
nel for transfer of data packets containing at least one 
AV stream and acquire infomnation regarding at least 
one second logical channel set up for the transfer of the 
data packets at a con^spondent radio temiinal, and to 
set up at least one third logfcal channel for transfer of 
control packets containing control information regarding 
transfer of the data packets and acquire Information re- 
garding at least one fourth logical channel set up for the 
transfer of the control packets at the correspondent ra- 
dio temninal; a second computer readable program code 
for causing said computer to store a correspondence In- 
fomiation including a correspondence between the first 
logk:al channel and the second logical channel for the 
AV stream, and a correspondence between the third log- 
ical channel and the fourth logbal channel f orthe control 
infomnation; and a third computer readable program 
code for causing said computer to transmit/receive the 
data packets and the control packets to/from the con^e- 
spondent radio temiinal by using the correspondence 
infonnation. 

[001 2] Other features and advantages of the present 
invention will become apparent from the following de- 
scription taken in conjunction with the accompanying 
drawings. 

[0013] Fig. 1 is a diagram showing a protocol stack to 
be executed by a radio temiinal in the first embodiment 
of the preseht invention. 

[0014] Fig. 2 is a schematic diagram showing an ex- 
emplary corifiguration of a radio network using a radio 
terminal according to the first embodiment of the present 
invention. 

[001 5] Fig. 3 is a diagram showing an exemplary cor- 
respondence table of logbal channels to be stored at 
one radio terminal according to the first embodiment of 
the present invention. 

[001 6] Fig. 4 is a diagram showing an exemplary cor- 
respondence table of logical channels to be stored at 
another radio terminal according to the first embodiment 
of the present invention. 

[001 7] Fig. 5 is a sequence chart showing a first part 
of one exemplary processing sequence for a logical 
channel set up at a time of AV data transfer between 
radio terminals according to the first embodiment of the 
present invention. 

[0018] Fig. 6 is a sequence chart showing a second 
part of one exemplary processing sequence for a logical 
channel set up at a time of AV data transfer between 
radio terminals according to the first embodiment of the 
present invention. 

[001 9] Fig. 7 is a diagram showing exemplary packet 
fomriats of an RTP packet and an RTCP packet to be 
transferred between radio terminals according to the 



first embodiment of the present invention. 
[0020] Fig. 8 is a diagram showing exemplary header 
fomnats of first two packets to be transferred between 
radio temninats in the processing sequence of Fig. 5 and 
5 Fig. 6. 

[0021] Fig. 9 is a diagram showing exemplary header 
fomnats of next two packets to be transfen-ed between 
radio temninals in the processing sequence of Fig. 5 and 
Fig. 6. 

10 [0022] Fig. 1 0 is a diagram showing exemplary head- 
erf ormats of next two packets to be transf en'ed between 
radio temninals in the processing sequence of Fig. 5 and 
Fig. 6. 

[0023] Fig. 1 1 is a sequence chart showing a first part 
IS of another exemplary processing sequence for a logical 
channel set up at a time of AV data transfer between 
radio terminals according to the first embodiment of the 
present invention. 

[0024] Fig. 1 2 is a sequence chart showing a second 
20 part of another exemplary processing sequence for a 
logical channel set up at a time of AV data transfer be- 
tween radio terminals according to the first embodiment 
of the present invention. 

[0025] Fig: 13 is a diagram showing a protocol stack 

25 to be executed by a radio temninal in the second embod- 
iment of the present invention. 
[0026] Fig. 1 4 is a schematic diagram showing an ex- 
emplary configuration of a radio network using a radio 
temninal according to the second embodiment of the 

30 present invention. 

[0027] Fig. 1 5 is a diagram showing exemplary corre- 
spondence tables of logical channels to be stored at ra- 
dio terminals according to the second embodiment of 
the present invention. 

35 [0028] Fig. 1 6 is a sequence chart showing a first part 
of one exemplary processing sequence for a logical 
channel set up at a time of AV data transfer between 
radio terminals according to the second embodiment of 
the present invention. 

40 [0029] Fig. 1 7 is a sequence chart showing a second 
part of one exemplary processing sequence for a logical 
channel set up at a time of AV data transfer between 
radio temninals according to the second embodiment of 
the present invention. 

^ [0030] Fig. 1 8 is a diagram showing exemplary packet 
fonnats of an FTTP packet and an FTTCP packet to be 
transferred between radio temninals according to the 
second embodiment of the present invention. 
[0031 1 Fig. 1 9 is a sequence chart showing an exem- 

50 piary processing sequence for a logical channel set up 
at a time of AV data transfer between radio temninals 
according to the third embodiment of the present inven- 
tion. 

[0032] Fig. 20 is a block diagram showing an exem- 
55 piary configuration of a radio terminal device according 
to the present invention. 

[0033] First, the main features of the present invention 
will be summarized briefly. 
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[0034] In the present invention, in a radio system for 
carrying out data transfer after establishing a logical 
connection between radio terminals prior to data trans- 
fer between radio terminals, in the case of transferring 
data packets containing a single AV stream or one AV 
stream in which a plurality of single streanns are multi- 
plexed while exchanging control packets containing 
control infomnation regarding transfer of the data pack- 
ets containing the AV stream, different logical channels 
are assigned to the data packets containing the AV 
stream and the control packets containing the control 
infomnation so that the data packets and the control 
packets are transferred by these different logical chan- 
nels. 

[0035] Alternatively, the data packets and the control 
information are transfen'ed by different logical channels 
even in the case of assigning a logical channel to each 
one of a plurality of AV streams belonging to a single AV 
application separately. 

[0036] For example, in the case of transfening the 
MPEG4 video data and the MPEG4 audio data by the 
RTP protocol while exchanging the control infomnation 
by the RXCP protocol, the I^PEG4 video/audio data and 
the control information are transferred by different logi- 
cal channels, or in the case where the MPEG4 video 
data and the MPEG4 audio data are multiplexed by the 
H.223 protocol, for example, the H.223 packets and the 
control packets are transf en^ed by different logical chan- 
nels. 

[0037] According to the present invention, it becomes 
possible to realize the AV data transfer processing uti- 
lizing the transport layer protocol such as FTTP protocol, 
between radio temninals in a radio system for carrying 
out data transfer after establishing a logical connection 
between radio temninals prior to data transfer between 
radio terminals such as Bluetooth. 
[0038] Also, by assigning different logical channels to 
the RTP protocol and the fTTCP protocol, for example, 
the AV data transfer control processing can be made 
easier. In partk^ular, it becomes easier to expand the 
transfer of AV data that are transfen^ed on the Intemet, 
to the radio system such as Bluetooth (the control 
processing for the RTP protocol and the RTCP protocol 
across the Intemet and the radio system becomes eas- 
ier). 

[0039] In the following, the preferred embodiments of 
the present Invention will be described for the case 
where the radio LAN system is assumed to be a radio 
system for can7ing out data transfer after establishing 
a logical connection between radio terminals priorto da- 
ta transfer between radio terminals. More specifically, 
the following embodiments are directed to the exempla- 
ry case of using the Bluetooth which is a known example 
of such a radio LAN system. 

(First Embodiment) 

[0040] Referring now to Rg. 1 to Fig. 12, the first em- 



bodiment of the radio terminal and the data transfer 
method according to the present invention will be de- 
scribed in detail. 

[0041] Fig. 1 shows an exemplary protocol stack for 
5 the AV data transfer scheme to be executed in this first 
embodiment. 

[0042] The protocol stack of Fig. 1 is for the case of 
using the Bluetooth (in whbh the physical layer is Base- 
band and the datalink layer is L2CAP) that is cun-ently 

10 in a process of the standardization, as the radio system. 
[0043] The protocol stack of Fig. 1 is also for the case 
of executing the AV/C protocol as defined by the IEEE 
1 394 as the AV control protocol for transferring AV data 
and thereby providing a function such as the so called 

15 session control processing, at a time of executing an AV 
application at the radio terminal. 
[0044] The protocol stack of Fig. 1 is also for the case 
where the actual AV data transfer is carried out such that 
various data such as video data, audio data and infor- 

20 mation data are transferred by respective RTP (Real- 
time Transport Protocol) packets, the RTP packets are 
further encapsulated into L2CAP packets according to 
the datalink layer protocol of the Bluetooth, and the AV 
data transfer control information is exchanged using the 

25 RTCP (RTP Control Protocol) protocol. 

[0045] This embodiment is directed to the case of 
transferring various data (video, audio, information) as 
respective different RTP streanns as shown in the pro- 
tocol stack of Fig. 1 , where the RTCP protocol is exe- 

30 cuted as a protocol for exchanging infomnation such as 
AV data transfer state (error rate, etc.) regarding each 
I^P stream. The RTP packet and the FTTCP packet 
have basically the same packet format (defined by RFC 
1 889), and it is possible to distinguish these packets ac- 

35 cording to information of a packet header field, but in 
this embodiment, these packets are distinguished by 
transferring them using different L2CAP channels. 
[0046] Fig. 1 shows an internal configuration regard- 
ing the protocol processing of the radio terminal, which 

40 includes processing units for executing respective pro- 
tocols, i.e., a Baseband processing unit 1 for executing 
the physbal layer processing of the Bluetooth, an 
L2CAP processing unit 2 for executing the datalink layer 
processing of the Bluetooth, an AV/C protocol process- 
es ing unit 3 for executing the AV/C protocol at an upper 
layer of the L2CAP processing unit 2, RTP processing 
units 4 for executing the RTP protocol, various process- 
ing units including a Video processing unit 6, an Audio 
processing unit 7, and Data processing unit 8 which are 

50 provided at an upper layer of the RTP processing unit 4 
and corresponding to a group of AV data transfer proto- 
cols, an FTTCP processing unit 5 for executing the RTCP 
protocol, and an AV application processing unit 9 for ex- 
ecuting an AV application at an upper layer of the above 

55 described processing units. 

[0047] Note that the AV/C protocol recognizes nodes 
in temns of Units, and constituent elements (such as Dis- 
play or VTR, for example) within each node in temns of 
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SubUnits. Also, in the protocol for transferring the AV/C 
control commands (commands such as "play", "stop", 
"fast forward", etc.). a transmission of a command and 
a reception of a response are to be carried out as one 
set. 5 
[0048] Fig. 2 shows an exemplary configuration of a 
radio network in the case of carrying out the AV data 
transfer by the protocol stack as described above. 
[0049] In Fig. 2, a radio tenninal 101 and a radio ter- 
minal 1 02 are connected to a Bluetooth network 1 0, and 
an MPEG4 video/audio source (SubUnit) 1011 which is 
a function for providing MPEG4 video/audio sources 
such as VTR for example is provided in the radio termi- 
nal 1 01 , while an MPEG4 decoderAriewer function (Sub- 
Unit) 1021 which is a function for decoding the MPEG4 
video/audio data and presenting (displaying/audio out- 
putting) the decoded video/audio data to a user is pro- 
vided in the radio tenninal 102. 
[0050] Note that, in practice, the MPEG4 video/audio 
source 1011 of the radio terminal 101 may be the 
MPEG4 video/audio data received from another device 
that are related by the radio tenninal 101 . Similarly, in 
practice, the MPEG4 decoderAfiewer function 1021 of 
the radio terminal 102 may be the MPEG4 decoder 
viewer function in another device to which the received 
MPEG4 video/audio data are relayed by the radio ter- 
minal 102. 

[0051] In Fig. 2, it is assumed that the radio terminal 
101 has a node ID = [A] and the radio terminal 102 has 
anodelD = [B]. 

[0052] Next, the processing in the case of carrying out 
the AV data transfer using the protocol stack of Fig. 1 in 
the above described configuration will be described with 
reference to the exemplary sequence shown in Fig. 2. 

(1) Each one of the radio terminal 101 and the radio 
tenninal 1 02 acquires infomriation on constituent el- 
ements in the other one. As a result, the radio ter- 
minal 102 recognizes that the MPEG4 video/audio 
source 1011 exists £is a constituent element in the 
radio terminal 101 , and the radio terminal 101 rec- 
ognizes that the MPEG4 decoderA^iewer function 
1021 exists as a constituent element in the radio 
terminal 1 02. 

(2) Respective L2CAP logk^l channels for the AV 
data transfer (two channels including a video data 
channel and an audio data channel In this example) 
and an L2CAP logical channel for the AV data trans- 
fer control (one channel for the video data channel 
and the audio data channel in this example) are set 
up between the radio terminal 101 and the radio ter- 
minal 102, as in the following example. 

* The radio tenninal 101 acquires CH = 1 for the 
video data transfer, CH = 2 for the audio data 
transfer, and CH = 3 for the AV data transfer 
control. 

* The radio terminal 1 02 acquires CH = 4 for the 



video data transfer, CH = 5 for the audio data 
transfer, and CH = 6 for the AV data transfer 
control. 

(3) The radio terminal 1 02 transmits a playback start 
(Play) command to the MPEG4 video/audio source 
1011 in the radio tenninal 1 01 . 

(4) The radio terminal 1 01 transfers the video data 
and the audio data to the radio terminal 1 02 by using 
respective different logk:al channels (CH = 4 and 
CH = 5 in this example). 

(5) The AV data transfer control information is ex- 
changed between the radio terminal 1 01 and the ra- 
dio tenninal 1 02 by using one logical channel forthe 
video data and the audio data (CH = 3 and CH = 6 
in this example). 

[0053] In the above described sequence, each one of 
the radio tenninal 101 and the radio terminal 102 main- 
tains a con^espondence between the AV data trans- 
fen-ed and the L2CAP logical channels as follows. 
[0054] Fig. 3 shows an exemplary correspondence ta- 
ble for the AV data and the L2CAP logical channels 
maintained by the radio tenninal 1 01 . In the correspond- 
ence table of Fig. 3, the AV data to be transferred to the 
radio tenninal of the node ID = [8] (that is the radio ter- 
minal 102) include MPEG4 video data, MPEG4 audio 
data, and their control information (Control). It is also 
indicated that each AV data is transfen-ed by the RTP/ 
RTTCP protocol. In addition, an L2CAP logical channel 
con'esponding to each RTP/RTCP stream is indicated. 
More specifically, in the case of Fig. 3, among the own 
tenninal side logical channels, the logical channel CH = 
1 corresponds to the MPEG4-Video (RTP stream), the 
logical channel CH = 2 con'esponds to the MPEG4-Au- 
dio (RTP stream), and the logical channel CH = 3 cor- 
responds to the data transfer control information 
(RTCP), while among the destination side logical chan- 
nels, the logical channel CH = 4 corresponds to the 
MPEG4-Video (RTTP stream), the logical channel CH = 
5 corresponds to the MPEG4-Audio (RTP stream), and 
the logical channel CH = 6 corresponds to the data 
transfer control infonnation (fTTCP). 
[0055] Fig. 4 shows an exemplary con^espondence ta- 
ble for the AV data the L2CAP logical channels main- 
tained by the radio terminal 102. The con-espondence 
table of Fig. 4 is configured similarly as that of Fig. 3 
such that infonnation on the AV data received by the 
radio tenninal 102 and the L2CAP logical channels as- 
signed to the AV data transfer control data can be ob- 
tained from this correspondence table. 
[0056] In the following, a more specific L2CAP logical 
channel set up (assignment) scheme in the case of car- 
rying out the AV data transfer between the radio tenninal 
1 01 and the radio tenninal 1 02 by utilizing the protocols, 
the radio network configuration and the correspondence 
tables as described above will be described. 
[0057] Fig. 5 and Fig. 6 show an exemplary process- 
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ing sequence in this case. Note that Fig. 5 and Fig. 6 
are showing one series of processing in which the 
processing of Fig. 5 is to be followed by the processing 
of Fig. 6. Note however that various procedures can be 
carried out simultaneously or interchanged according to 
the need as will be described below. Note also that Fig. 
5 shows the processing starting from the MPEG4 video 
data transmission processing (so that the processings 
corresponding to the procedures (1 ) and (2) of Fig. 2 are 
omitted here). 

[0058] More speclficalty. this processing sequence 
proceeds as follows. 

* The radio temiinal 1 02 transmits the Play command 
to the radio tenninal 1 01 by using the AV/C protocol, 
so as to request transfer of the MPEG4 video/audio 
data. 

* The radio temninal 101 starts the transmission 
processing for the MPEG4 video data, the MPEG4 
audio data, and the control infonnation. 

* The radio temninal 101 canies out the processing 
for acquiring the L2CAP logical channel for the 
MPEG4 video transfer. 

(1 ) The radio channel 1 01 sets up the own terminal 
channel number (which Is assumed to be CH = 1), 
and notifies the channel number (CH = 1 ) that is set 
up to the AV application. 

(2) The radio terminal 101 transmits a connection 
request (Connect_Request) packet (packet [1] in 
Fig. 5) in order to acquire the channel number of the 
radio temninal 102. 

(3) Upon receiving the connection request 
(Connect_Request) packet, the radio temninal 1 02 
sets up the own temninal channel number (which is 
assumed to be CH = 4), and notifies the channel 
number (CH = 1) of the radio temninal 101 as de- 
scribed in the received Connect_Request packet 
and the own temninal channel number (CH = 4) that 
is set up to the AV application. 

(4) The radio terminal 1 02 creates the con^espond- 
ence table of channels for the transfer processing 
of the MPEG4 video data, the MPEG4 audio data, 
and the control information. 

(5) The radio terminal 102 transmits a connection 
response (Connect Response) packet (packet [2] in 
Fig. 5) in order to notify the channel number that Is 
set up to the radio temninal 1 01 . 

(6) Upon receiving the connection response 
(Connect_Response) packet, the radio temninal 
1 01 notifies the channel number (CH = 4) of the ra- 
dio temninal 1 02 as described in the 
Connect.Response packet to the AV application. 

(7) The radio temninal 101 creates the con^espond- 
ence table of channels for the transfer processing 
of the MPEG4 video data, the MPEG4 audio data, 
and the control information. 



* The radio terminal 1 01 carries out the process- 
ing for acquiring the I-2CAP logical channel for 
the MPEG4 audio transfer. 

5 * The processings similar to the procedures 

(1) to (7) described above are carried out 
to set up the channel number (which is as- 
sumed to be CH = 2) on the radio temninal 
1 01 side and the channel number (which is 

10 assumed to be CH = 5) on the radio termi- 

nal 102 side. 

* In these processings, the radio temriinal 
1 01 transmits the Connect_Request pack- 
et (packet [3] in Fig. 5) and the radio termi- 

15 nal 102 transmits the Connect_Response 

packet (packet [4] in Fig. 5). 

* Also, each one of the radio terminals 101 
and 102 updates the correspondence table 
of channels for the transfer processing of 

20 the MPEG4 video data, the MPEG4 audio 

data, and the control information. 

* The radio temninal 1 01 cam'es out the process- 
ing for acquiring the L2CAP logical channel for 

25 the MPEG4 video/audio transfer control. 

* The processings similar to the procedures (1) 
to (7) described above are carried out to set up 
the channel number (which is assumed to be 
CH = 3) on the radio terminal 101 side and the 

30 channel number (which is assumed to be CH = 

6) on the radio terminal 102 side. 

* In these processings, the radio terminal 101 
transmits the Connect_Request packet (packet 
[5] in Fig. 6) and the radio terminal 1 02 trans- 

35 mits the Con nect_Response packet (packet [6] 

in Fig. 6). 

* Also, each one of the radio temninals 1 01 and 
1 02 updates the correspondence table of chan- 
nels for the transfer processing of the MPEG4 

40 video data, the MPEG4 audio data, and the 

control information. 

[0059] This completes the logical channel set up and 
the channel correspondence table set up. 

45 [0060] Hereafter, the necessary data communk^ation 
can be carried out according to the need (the destination 
logical channels corresponding to the data to be trans- 
mitted (the MPEG4 video data, the MPEG4 audio data, 
and the control infomnation in this example) can be ob- 

50 talned by referring to the channel correspondence ta- 
ble), as follows. 

* The radio temninal 1 01 transmits the MPEG4 video 
data by writing the destination logical channel (CH 

55 =4) therein, toward the radio tenninal 1 02. 

* The radio terminal 1 01 transmits the MPEG4 audio 
data by writing the destination logical channel (CH 
= 5) therein, toward the radio temninal 102. 
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* The radio terminal 101 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 6) therein, toward the radio tenninat 102. 

* The radio tenninal 102 transmits the control Infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH - 3) therein, toward the radio terminal 101 . 

[0061] By carrying out such a series of processing, it 
becomes possible to realize the transfer of the MPEG4 
video/audio data from the radio terminal 1 01 to the radio 
terminal 1 02 (and the exchange of the control informa- 
tion for that purpose). 

[0062] Note that the exemplary processing sequence 
described above sequentially carries out the set up of 
the three L2CAP logical channels, but there is no need 
to carry out these processings for acquiring the L2CAP 
logical channels in this order. For example, the process- 
ings for acquiring these three logical channels may be 
carried out in parallel, or the order for carrying out these 
processings may be interchanged. 
[0063] Here, there are various methods available for 
the assignment of the L2CAP logical channel number to 
be assigned to the Video stream, the L2CAP logical 
channel number to be assignedto the Audio stream, and 
the L2CAP logical channel numberforthetransfer of the 
control information for the transfer control. 
[0064] For example, it is possible to use a method for 
assigning them randomly from the available logical 
channel numbers. 

[0065] Also, it is possible to use a method for assign- 
ing the available consecutive logical channel numbers 
among the available L2CAP channel numbers at each 
radio temninal. In this method, the logical channel num- 
bers are assigned such that, if the L2CAP logical chan- 
nel numbers up to No. 8 are already utilized at the radio 
terminal 1 01 of Fig. 2, at a time of transfer of a new AV 
stream data, the logical channel No. 9 is assigned to the 
Video stream, the logical channel No. 10 is assigned to 
the Audio stream, and the logical channel No. 11 is as- 
signed to the control information transfer, for example. 
[0066] As such, there are various methods available 
for the assignment of the L2CAP logical channel num- 
bers, and the series of processing for the logical channel 
set up processing as shown in Fig. 5 and Fig. 6 can be 
simplified by determining the specific assignment meth- 
od to be used in advance. 

[0067] In the example of Fig. 5 and Fig. 6, the logical 
channel for the exchange of the control infomnation is 
set up with respect to one AV application (one session), 
rather than assigning the L2CAP logical channel for the 
exchange of the control information for each AV stream 
(the Video stream and the Audio strearn in the above 
example). More specifically, the RTTCP protocol is exe- 
cuted with respect to one AV application (session). How- 
ever, the method for executing the RTCP protocol is not 
necessarily limited to this particular case. 



[0068] For example, it is possible to cany out the ex- 
change of the control information by separately acquir- 
ing the logical channel for the RTCP for each AV stream 
(the logical channel No. 1 and No. 2 on the radio terminal 

5 101 set up in the example of Fig, 5 and Fig. 6). For in- 
stance, in the example of Fig. 5 and Fig. 8, two channels 
may be used as the L2CAP logical channel for the video 
data transfer control and the L2CAP logical channel for 
the audio data transfer control. 

10 [0069] It is also possible to use an intenmediate form 
of the two methods described above, that is, a method 
for carrying out the exchange of the control infomnation 
by acquiring m sets of logical channels for the RTCP 
with respect to n (1 < m < n) sets of AV streams belong- 

15 ing to one AV application (in which case the n sets of AV 
streams will be suitably distributed among the m sets of 
logical channels for the RTCP). 
[0070] Such a method for setting up the logical chan- 
nels forthe control infomnation exchange can be notified 

20 by a preliminary set up procedure (session establishing 
procedure) or the like before the execution of each AV 
application. For example, it is possible to use a method 
in which the control information is exchanged by de- 
scribing the control information in the Descriptor (at- 

25 tribute infonnation description) of the AV/C in advance 
and reading it beforehand, by applying the AV/C proto- 
col to this session establishing procedure. 
[0071] A part (a) of Rg. 7 shows an exemplary packet 
format for the L2CAP packet for transfemng the RTP 

30 packets to be transfen^ed by the logical channel (CH = 
4, 5) and a part (b) of Fig. 7 shows an exemplary packet 
fomnat for the L2CAP packet for transferring the RTCP 
packets to be transferred by the logical channel (CH = 
3, 6), in the procedure of Fig. 5 and Fig. 6. 

35 [0072] In the exemplary packet format of Fig. 7, an 
RTP header is provided next to an L2CAP header (that 
contains the packet length and the channel ID) of each 
packet, and whether this packet is the RTP packet of 
the RTCP packet can be identified by a PT (Payload 

40 Type) field in this RTP header. Also, the RTP packet 
header is acxx)mpanied by an 
MPEG4_Specifk:_Header for the purpose of providing 
functions for identifying whether the loaded data are the 
MPEG4 video data or the MPEG4 audio data, and iden- 

45 tifying the encoding scheme of the loaded data. Note 
however that this MPEG4_Spedfic_Header is not an 
absolutely necessary field in the case where such infor- 
mation can be notified in advance by the eariier ex- 
change of the session control information. 

50 [0073] Figs. 8, 9 and 1 0 show examples of the header 
region in the Connect_Request packet (packets [1], [3], 
[5]) and the Connect_Response packet (packets [2], [4], 
[6]) that are transfen^ed in the series of processing 
shown in Fig. 5 and Fig. 6. A part (a) of Fig. 8 corre- 

55 spends to the packet [1 ] , a part (b) of Fig. 8 corresponds 
to the packet [2], a part (a) of Fig. 9 corresponds to the 
packet [3], a part (b) of Fig. 9 corresponds to the packet 
[4], a part (a) of Fig. 10 con^esponds to the packet [5], 
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and a part (b) of Fig. 1 0 corresponds to the packet [6]. 
[0074] As shown in a part (a) of Fig. 8, the header re- 
gion of the packet [1] contains infomiation on a Code 
value (= 0x02) for indicating that this packet is the 
Connect__Request packet, an identifier for identifying s 
the Connect_Request at each node, a packet length 
(Length), a protocol identifier (PSM (Protocol Service 
Multiplexor)) for indicating that a protocol conresponding 
to the packet being transferred is RTF, and a source 
channel ID (Source CD) for indicating that the logical 
channel on the radio terminal (1 01 ) whrch is sending this 
request packet is CH = 1 , etc. 
[0075] As shown in a part (b) of Fig. 8, the header re- 
gion of the packet [2] contains information on a Code 
value (= 0x03) for indrcating that this packet is the 
Connect_Response packet, an identifier for identifying 
the Connect_Response at each node, a packet length 
(Length), a destination channel ID (Destination CID) for 
indcatingthat a channel on the radio temninal (1 01) cor- 
responding to this response packet is CH = 1 , a source 
channel ID (Source CID) for indicating that the logbai 
channel on the radio terminal (1 02) whrch is sending this 
response packet is CH = 4, etc. 
[0076] As shown in parts (a) and (b) of Fig, 9, the in- 
fomnation contained in the header region of the packet 
[3] is similar to that of the packet [1 ], and the information 
contained in the header region of the packet [4] is similar 
to that of the packet [2]. 

[0077] As shown in parts (a) and (b) of Fig. 10, the 
information contained in the header region of the packet 
[5] differs from that of the packets [1] and [3] in that the 
protocol conresponding to the packet being transferred 
is indicated as RTCP (PSM = RTCP), and the infomna- 
tion contained in the header region of the packet [6] dif- 
fers from that of the packets [2] and [4] in that the pro- 
tocol corresponding to the packet being transferred is 
indk:ated as RTCP (PSM = RTCP). 
[0078] In the following, the scheme for canrying out 
the AV data transfer between the radio terminal 1 01 and 
the radio temninal 1 02 by a method different from the 
series of processing shown in Fig. 5 and Fig. 6 will be 
described. 

[0079] Fig. 11 and Fig. 12 show an exemplary 
processing sequence in this case. Note that Fig. 11 and 
Fig. 12 are showing one series of processing in which 
the processing of Fig. 11 is to be followed by the 
processing of Fig. 12. Note however that various proce- 
dures can be carried out simultaneously or interchanged 
according to the need as will be described below. Note 
also that Fig. 1 1 shows the processing starting from the 
MPEG4 video data transmission processing (so that the 
processings corresponding to the procedures (1) and 
(2) of Fig. 2 are omitted here). 
[0080] The procedure of Fig. 11 and Fig. 12 differs 
from the procedure of Fig. 5 and Fig. 8 in the method for 
creating the correspondence table of the logical channel 
numbers in the radio terminal 1 02 which is the receiving 
side terminal. In this scheme, the radio terminal 102 



does not create the correspondence table of the logical 
channels at a time of setting up the individual L2CAP 
logical channel, and the con-espondence table is notified 
by using the AV/C command after the logbal channel 
set up is finished. 

[0081] More specifically, this processing sequence 
proceeds as follows. 

* The radio terminal 1 02 transmits the Play command 
to the radio terminal 1 01 by using the AV/C protocol, 
so as to request transfer of the MPEG4 video/audio 
data. 

* The radio terminal 101 starts the transmission 
processing for the MPEG4 video data, the MPEG4 
audio data, and the control infomiation. 

* The radio terminal 101 carries out the processing 
for acquiring the L2CAP logical channel for the 
MPEG4 video transfer. 

* The processings similar to the procedures (1) 
to (7) described above with references to Fig. 
5 and Fig. 6 are earned out to set up the channel 
number (which is assumed to be CH = 1 ) on the 
radio terminal 1 01 side and the channel number 
(which is assumed to be CH = 4) on the radio 
terminal 102 side. 

* In these processings, the radio terminal 101 
transmits the Connect_Request packet (packet 
[1] in Fig. 11) and the radio terminal 102 trans- 
mits the Connect_Response packet (packet [2] 
in Fig. 12). 

* Here only the radio temninal 101 creates the 
correspondence table of channels forthe trans- 
fer processing of the MPEG4 video data, the 
MPEG4 audio data, and the control informa- 
tion. 

* The radio tenminal 1 01 carries out the processing 
for acquiring the L2CAP logical channel for the 
MPEG4 audio transfer. 

* The processings similar to the procedures (1) 
to (7) described above with references to Fig. 
5 and Fig. 6 are cam'ed out to set up the channel 
number (which is assumed to be CH = 2) on the 
radioterminal 1 01 side and thechannel number 
(which is assumed to be CH = 5) on the radio 
terminal 1 02 side. 

* In these processings, the radio terminal 101 
transmits the Connect.Request packet (packet 
[3] in Fig. 11) and the radio temiinal 102 trans- 
mits the Connect_Response packet (packet [4] 
in Fig. 11). 

* Here only the radio terminal 101 updates the 
correspondence table of channels forthe trans- 
fer processing of the MPEG4 video data, the 
MPEG4 audio data, and the control informa- 
tion. 
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* The radio terminal 101 carries out the processing 
for acquiring the L2CAP logical channel for the 
MPEG4 video/audio transfer control. 

! 

* The processings similar to the procedures (1) 
to (7) described above with references to Fig. 
5 and Fig. 6 are ca|nied out to set up the channel 
number (which is assumed to be CH = 3) on the 
radio terminal 1 01 side and the channel number 
(which Is assumed to be CH = 6) on the radio 
tenninal 102 side. 

* In these processings, the radio temninal 101 
transmits the Connecl_Request packet (packet 
[5] In Fig. 12) and the radio terminal 102 trans- 
mits the Connect_Response packet (packet [6] 
in Fig. 12). 

* Here only the radio tenninal 101 updates the 
correspondence table of channels for the trans- 
fer processing of the MPEG4 video data, the 
MPEG4 audio data, and the control infomria- 
tion. 

* The radio temninal 1 01 notifies the correspondence 
table of the logical channels created in the above 
described series of processing to the radio temninal 
102 by using the AV/C command (the session no- 
tice). 

[0082] This completes the logk^l channel set up and 
the channel correspondence table set up. 
[0083] Hereafter, the necessary data communication 
can be carried out according to the need (the destination 
logical channels corresponding to the data to be trans- 
mined (the MPEG4 video data, the MPEG4 audio data, 
and the control information in this example) can be ob- 
tained by referring to the channel correspondence ta- 
ble), as follows. 

* The radio temninal 1 01 transmits the MPEGi4 video 
data by writing the destination logk^l channel (CH 
= 4) therein, toward the radio temiinal 102. 

* The radio temninal 101 transmits the MPEG4 audio 
data by writing the destination logk:al channel (CH 
= 5) therein, toward the radio terminal 102. 

* The radio terminal 101 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 6) therein, toward the radio temninal 102. 

* The radio terminal 102 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 3) therein, toward the radio terminal 101 . 

[0084] By carrying out such a series of processing, it 
also becomes possible to realize the transfer of the 
MPEG4 video/audio data from the radio temninal 1 01 to 
the radio temninal 102 (anb the exchange of the control 
information for that purpose). 
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[0085] Note that the information to be notified from the 
radio terminal 101 to the radio terminal 102 in the ses- 
sion notification processing in the above described se- 
ries of processing can be the correspondence of the 

5 L2CAP logteal channels that is stored at the radio ter- 
minal 101 as shown in Fig. 3 (In this case, the radio ter- 
minal 1 02 creates the correspondence table as shown 
in Fig. 4 from the correspondence shown In Fig. 3 that 
is notified from the radio temninal 101). 

10 [0086] Note also that it Is possible to carry out the 
processing for notifying the encoding scheme of the au- 
dio/video data that is executable at the radio temninal 
1 01 , the processing for notifying the parameters of QOS 
required between the radio temninals, the processing for 

IS notifying necessary ones of the control parameters 
transferred by the RTCP protocol, etc., in this session 
notification processing. In order to realize such a 
processing, commands or parameters that can notify 
such information can be defined on the AV/C protocol. 

20 [0087] Note also that, in the exemplary processing se- 
quence described above, the processings for acquiring 
the L2CAP logical channels may be carried out in par- 
allel, or the order for carrying out these processings may 
be interchanged, similarly as in the case of Fig. 5 and 

25 Fig. 6. 

(Second Embodiment) 

[0088] Refemng now to Fig. 1 3 to Fig. 1 8, the second 
30 embodiment of the radio terminal and the data transfer 
method according to the present Invention will be de- 
scribed in detail. 

[0089] Fig. 1 3 shows an exemplary protocol stack for 
the AV data transfer scheme to be executed In this em- 

35 bodiment. 

[0090] Similarly as in the case shown in Fig. 1 , the 
protocol stack of Fig. 1 3 is for the case of using the Blue- 
tooth (In which the physical layer is Baseband and the 
datalink layer is L2CAP) that is currently in a process of 

^ the standardization, as the radio system. 

[0091] The protocol stack of Fig. 13 is also for the case 
of executing the AV/C protocol as defined by the IEEE 
1 394 as the AV control protocol for transferring AV data 
and thereby providing a function such as the so called 
session control processing, at a time of executing an AV 
application at the radio terminal. 
[0092] However, regarding the actual AV data trans- 
fer, the protocol stack of Fig. 13 is for the case where 
the video/audio data are to be transfen^ed after multi- 

50 piexing by the H.223 protocol (at an H.223 processing 
unit 41) and then encapsulating into the RTP packets. 
This RTP stream is further encapsulated into L2CAP 
packets according to the datalink layer protocol of the 
Bluetooth. 

55 [0093] This embodiment is directed to the case of 
transferring various data (video, audio, infomnation) by 
the RTP protocol after multiplexing the various data into 
one H.223 stream, where the RTCP protocol is execut- 
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ed as a protocol for exchanging infonnation such as AV 
data transfer state (error rate, etc.) regarding each FTTP 
stream. Similarly as In the case of the first embodiment, 
the FTTP packet and the RTCP packet are transferred 
by using different L2CAP channels. 
[0094] Fig. 14 shows an exemplary configuration of a 
radio network in the case of carrying out the AV data 
transfer by the protocol stack as described above. 
[0095] In Fig. 1 4, a radio temninal 201 and a radio ter- 
minal 202 are connected to a Bluetooth networic 20, and 
an MPEG4 video/audio source (SubUnit) 2011 which Is 
a function for providing MPEG4 video/audio sources 
such as VTR for example is provided in the radio termi- 
nal 201 .while an MPEG4 decoder/viewer function (Sub- 
Unit) 2021 which is a function for decoding the MPEG4 
video/audio data and presenting (displaying/audio out- 
putting) the decoded video/audio data to a user is pro- 
vided in the radio terminal 202. 
[0096] Note that, similarly as in the first embodiment, 
in practice, the MPEG4 video/audio source 2011 of the 
radio tenninal 201 may be the MPEG4 video/audio data 
received from another device that are related by the ra- 
dio tenninal 201 . Similarly, in practice, the MPEG4 de- 
coderAnewer function 2021 of the radio temntnal 202 
may be the MPEG4 decoder viewer function in another 
device to which the received MPEG4 video/audio data 
are relayed by the radio tenninal 202. 
[0097] In Fig. 2, it is assumed that the radio terminal 
201 has a node ID = [A] and the radio tenninal 202 has 
a node ID = [B]. 

[0098] Next, the processing in the case of carrying out 
the AV data transfer using the protocol stack of Fig. 13 
in the above described configuration will be described 
with reference to the exemplary sequence shown in Fig. 
14. 

(1 ) Each one of the radio terminal 201 and the radio 
terminal 202 acquires information on constituent el- 
ements in the other one. As a result, the radio ter- 
minal 202 recognizes that the MPEG4 video/audio 
source 2011 exists as a constituent element in the 
radio terminal 201 . and the radio terminal 201 rec- 
ognizes that the MPEG4 decoder/viewer function 
2021 exists as a constituent element in the radio 
terminal 202. 

(2) An L2CAP logical channel for the AV data trans- 
fer and an L2CAP logk^al channel for the AV data 
transfer control are set up between the radio termi- 
nal 201 and the radio tenninal 202, as in the follow- 
ing example. 

* The radio terminal 201 acquires CH = 4 for the 
AVdata (H.223/RTP) transfer, and CH = 5 for 
the AV data transfer control. 

* The radio terminal 202 acquires CH = 7 for the 
AV data (H.223/RTP) transfer, and CH = 8 for 
the AV data transfer control. 



(3) The radio tenninal 202 transmits a playback start 
(Play) command to the MPEG4 video/audio source 
2011 in the radio terminal 201 . 

(4) The radio terminal 201 transfers the AV data (H. 
5 223/RTP) to the radio tenninal 202 by using one log- 
ical channel (CH = 7 in this example). 

(5) The AV data transfer control infonnation Is ex- 
changed between the radio terminal 201 and the ra- 
dio terminal 202 by using one logbal channel (CH 

10 =5 and CH = 8 in this example) for the AV data 
multiplexed into one H.223 stream. 

[0099] In the above described sequence, each one of 
the radio tenninal 201 and the radio tenninal 202 main- 

15 tains a correspondence between the AV data trans- 
fenced and the L2CAP logk:al channels as follows. 
[0100] Parts (a) and (b) of Fig. 15 show exemplary 
correspondence tables for the AV data and the L2CAP 
logical channels maintained by the radio terminal 201 

20 and the radio tenninal 202. The con-espondence tables 
of Fig. 15 are basteally similar to those of Fig. 3 and Fig. 
4, but as the AV data to be transferred to each radio 
tenninal, it is described that MPEG4 video/audio data 
multiplexed by the H.223 protocol are transferred by the 

25 RTp stream, and the control information for the transfer 
control of these AV data is transferred by the RTCP 
stream. 

[0101] In the following, a more specific L^CAP logical 
channel set up (assignment) scheme in the case of car- 

30 rying out the AV data transfer between the radio terminal 
201 and the radio terminal 202 by utilizing the protocols, 
the radio network configuration and the con-espondence 
tables as described above will be described. 
[0102] Fig. 16 and Fig. 17 show an exemplary 

35 processing sequence in this case. Note that Fig. 1 6 and 
Fig. 17 are showing one series of processing in which 
the processing of Fig. 16 is to be followed by the 
processing of Fig. 1 7. Note howeverthat various proce- 
dures can be carried out simultaneously or interchanged 

40 according to the need as will be described below. Note 
also that Fig. 1 6 shows the processing starting from the 
MPEG4 video data transmission processing (so that the 
processings corresponding to the procedures (1) and 
(2) of Fig. 14 are omitted here). 
[0103] More specifrcally, this processing sequence 
proceeds as follows. 

* The radio terminal 202 transmits the Play command 
to the radio tenninal 201 by using the AV/C protocol, 

50 so as to request transfer of the MPEG4 video/audio 
data. 

* The radio tenninal 201 starts the transmission 
processing for the MPEG4 video data, the MPEG4 
audio data, and the control information. 

55 * The radio terminal 201 carries out the processing 
for acquiring the L2CAP logical channel for the 
MPEG4 video/audio transfer. 
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(1 ) The radio channel 201 sets up the own temiinal 
channel nunober (which is assumed to be CH = 4), 
and notifies the channel number (CH = 4) that is set 
up to the AV application. 

(2) The radio tenninal 201 transmits a s 
Connect_Request packet (packet [1] in Fig. 16) in 
order to acquire the channel number of the radio 
tenninal 202. 

(3) Upon receiving the Connect_Request packet, 
the radio terminal 202 sets up the own terminal 
channel number (whbh is assumed to be CH = 7), 
and notifies the channel number (CH = 4) of the ra- 
dio terminal 201 as described in the received 
Connect_Request packet and the own terminal 
channel number (CH = 7) that is set up to the AV 
applbation. 

(4) The radio terminal 202 creates the con-espond- 
ence table of channels for the transfer processing 
of the MPEG4 video/audio data and the control in- 
formation. 

(5) The radio tenninal 202 transmits a 
Connect_Response packet (packet [2] in Fig. 16) in 
order to notify the channel number that is set up to 
the radio terminal 201 , 

(6) Upon receiving the Connect_Response packet, 
the radio terminal 201 notifies the channel number 
(CH = 4) of the radio terminal 202 as described in 
the Connect_Response packet to the AV appi Na- 
tion. 

(7) The radio tenninal 201 creates the con^espond- 
ence table of channels for the transfer processing 
of the MPEG4 video/audio data and the control in- 
fonnation, 

* The radio tenninal 201 canies out the process- 
ing for acquiring the L2CAP logical channel for 
the MPEG4 video/audio transfer control. 

* The processings similar to the procedures 
(1) to (7) described above are earned out 
to set up the channel number (which is as- 
sumed to be CH = 5) on the radio terminal 
201 side and the channel number (whbh is 
assumed to be CH = 8) on the radio termi- 
nal 202 side. 

* In these processings, the radio terminal 
201 transmits the Connect.Request pack- 
et (packet [3] in Fig. 16) and the radio ter- 
minal 202 transmits the 
Connect_Response packet (packet [4] in 
Fig. 16). 

* Also, each one of the radio terminals 201 
and 202 updates the correspondence table 
of channels for the transfer processing of 
the MPEG4 video/audio data and the con- 
trol information. 

[0104] This completes the logbal channel set up and 



the channel correspondence table set up. 
[0105] Hereafter, the necessary data communication 
can be earned out according to the need (the destination 
logical channels coresponding to the data to be trans- 
mitted (the H.223 data and the control information in this 
example) can be obtained by referring to the channel 
con^espondence table), as follows. 

* The radio terminal 201 transmits the H.223 data in 
whk:h the MPEG4 video data and the MPEG4 audio 
data are multiplexed by the H.223 protocol by en- 
capsulating them into RTP packets, and writing the 
destination logical channel (CH = 7) therein, toward 
the radio tenninal 202. 

* The radio terminal 201 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 8) therein, toward the radio terminal 202. 

* The radio terminal 202 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 5) therein, toward the radio tenninal 201 . 

[0106] By carrying out such a series of processing, it 
becomes possible to realize the transfer of the MPEG4 
video/audio data from the radio terminal 201 to the radio 
terminal 202 (and the exchange of the control informa- 
tion for that purpose). 

[01 07] Note that the exemplary processing sequence 
described above sequentially cam'es out the set up of 
the two L2CAP logical channels, but there is no need to 
carry out these processings for acquiring the L2CAP 
logical channels in this order. For example, the process- 
ings for acquiring these two logical channels may be car- 
ried out in parallel, or the order for carrying out these 
processings may be interchanged. 
[01 08] Note also that, similarly as in the first embodi- 
ment, it is possible to use a method different from that 
of the above described processing sequence in which 
the radk) tenninal 202 does not create the correspond- 
ence table and the information on the L2CAP logical 
channels that are set up (the session information) is no- 
tified to the radio terminal 201 from the radio terminal 
201 by using the AV/C protocol after the above de- 
scribed series of L2CAP logical channel set up process- 
ing is finished. 

[01 09] Note also that, even in this embodiment, there 
are various methods available for the assignment of the 
L2CAP logical channels similariy as in the first embod- 
iment. 

[01 10] A part (a) of Fig. 1 8 shows an exemplary pack- 
et fonnat for the L2CAP packet for transferring the RTP 
packets to be transferred by the logical channel (CH = 
4, 7) and a part (b) of Fig. 1 8 shows an exemplary packet 
fonnat for the L2CAP packet for transfening the RTCP 
packets to be transfenred by the logical channel (CH = 
5, 8), in the procedure of Fig. 16 and Fig. 17. 
[01 1 1 ] The packet formats shown in Fig. 1 8 differ from 
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those shown in Fig. 7 In that an H.223 header region is 
provided in the payload section of the RTP packet, and 
that the MPEG4 video data and audio data are loaded 
in the multiplexed form. 

[0112] Note that Fig. 18 shows the case where one 5 
H.223 packet multiplexing the MPEG4 video/audio data 
is loaded on one RTP packet, but it is also possible to 
use an encapsulation method in which one H.223 pack- 
et is transfen^ed by being divided into a plurality of RTP 
packet, or an encapsulation method in which a plurality 
of H.223 packets are transfen^ed by being multiplexed 
into one RTTP packet. 

[01131 Note also that the scheme for multiplexing AV 
streams as described above in this embodiment is not 
limited to the H.223 protocol. The important point in this 
embodiment lies in that the AV streams that are multi- 
plexed by some multiplexing protocol are transferred af- 
ter being encapsulated into the RTP packets. 

(Third Embodiment) 

[0114] Referring now to Fig. 1 9, the third embodiment 
of the radio terminal and the data transfer method ac- 
cording to the present invention will be described in de- 
tail. 

[01 1 5] Up to this point, the case of setting up one log- 
ical channel by one Connect_request has been mainly 
described, but in the following, an L2CAP logical chan- 
nel set up (assignment) scheme in the case of setting 
up all logical channels for the AV stream transfer and 
the control infonmation packet transfer by one 
Connect_Request by detemiining the logbal channel 
assignment method in advance using each method de- 
scribed above will be described. 
[01 16] First, an example of the logical channel assign- 
ment method and infomnation to be notified between the 
radio temninals in this case will be described. 
[01 1 7] One possible way of specifying set up of all log- 
ical channels related to the data communication on one 
radio temriinal is to use a protocol identifier (PSM) and 
one parameter value x (in which case, the protocol iden- 
tifier and the one parameter value x will be notified from 
the one radio temriinal to another radio temninal). 
[0118] More specifically, in the case of transfemng a 
whole or a part of the video data, the audio data and the 
control information, for example, any of AV-typel to AV- 
type6 can be set as the protocol identifier, where: 
[0119] AV-typel indicates video data (RTP) + audio 
data (RTP) + control infomnation (RTCP) (which implies 
that three logical channels for the video data, the audio 
data and the control information should be set up, and 
the acquired logical channels f1(x), f2(x) and f3(x) 
should be assigned to the video data, the audio data 
and the control infomnation in this order (although of 
course the order is not necessarily limited to this and 
can be predetemrilned in any suitable order), and the 
similar explanation also applies to the following); 
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AV-type2 indicates video data (RTP) + control infor- 
mation (RTCP); 

AV-type3 indicates audio data (RTP) + control infor- 
mation (RTCP); 

AV-type4 indicates video data (RTCP) + audio data 
(RTP); 

AV-type5 indfcates video data (RTP); and 
AV-type6 indicates audio data (RTP). 

[0120] Then, for the protocol identifier = AV-typel, pro- 
vided that the logical channels of the numbers indicated 
by predetennined functions f1 (x), f2(x) and f3{x) of some 
parameter x (f 1 (x) = x, f2(x) = x+1 and f3(x) = x+2, for 
example) can be acquired, the logical channel numbers 
f1(x), f2(x) and f3(x) are assigned in this order (to the 
video data, the audio data and the control infomnation 
in this order, for example). 

[01 21 ] Similarly, for the protocol identifier = AV-type2, 
provided that the logical channels of the numbers indi- 
cated by predetermined functions f1(x) and f2(x) of 
some parameter x can be acquired, the logteal channel 
numbers f1 (x) and f2(x) are assigned to the video data 
and the control infomnation in this order. Also, for AV- 
type3, the logk:al channel numbers f1(x) and f2(x) that 
can be acquired are assigned to the audio data and the 
control information in this order. The other cases are al- 
so similariy handled. 

[01 22] By defining the protocol identifier and one pa- 
rameter value X in this way, it becomes possible to set 
up all logical channels for the AV stream transfer and 
the control infomnation packet transfer by one 
Connect_Request. 

[0123] It is of course possible to use a method other 
than the specify example described above. 
[0124] In the following, the exemplary case of Fig. 5 
and Fig. 6 will be described. Of course the other meth- 
ods described so far can be used similarly. 
[0125] Fig. 19 shows an exemplary processing se- 
quence in thee case of setting up all logical channels by 
one Connect_Request which is based on the case of 
Fig. 5 and Fig. 6. Note that Fig. 1 9 shows the processing 
starting from the MPEG4 video data transmission 
processing (so that the processings corresponding to 
the procedures (1) and (2) of Fig. 2 are omitted here). 
[0126] More specifically, this processing sequence 
proceeds as follows. 

* The radio terminal 1 02 transmits the Play command 
to the radio temninal 1 01 by using the AV/C protocol, 
so as to request transfer of the MPEG4 video/audio 
data. 

* The radio temninal 101 starts the transmission 
processing for the MPEG4 video data, the MPEG4 
audio data, and the control infonmation. 

* The radio temninal 101 and the radio terminal 102 
carry out the processing for acquiring all the neces- 
sary L2CAP logical channels. 
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(1) The radio channel 101 sets up all the own ter- 
minal channel numbers using the predetermined 
method. Here, It is assumed that, in the case of set- 
ting up three logical channels for the MPEG4 video 
data (RTP), the MPEG4 audio data (FiTP) and the 5 
control information (FTTCP), a method for setting up 
CH = X, CH = x+1 and CH = x+2 for some parameter 

X is adopted (and it is assumed that CH = 1 corre- 
sponds to the MPEG4 video data, CH = 2 con^e- 
sponds to the MPEG4 audio data, and CH = 3 cor- io 
responds to the control infonnation). 

Also, the radio terminal 1 01 notifies the channel 
numbers that are set up to the AV application In such 
a way that the above described correspondence is 
recognizable. 

(2) The radio terminal 101 transmits a 
Connect_Request packet (packet [1] in Fig. 19) in 
order to acquire the channel numbers of the radio 
terminal 1 02. At this point, AV-typel as the protocol 
identifier and x = 1 as the parameter information are 20 
described according to the example described 
above. 

The parameter x = 1 at this point can be notified 
by using a value of the source channel ID (source 
CID) of the Connect_Request packet [1]. In this 25 
way, it is possible to notify that the top of the series 
of channel numbers on the radio terminal 101 side 
isCH=1. 

(3) Upon receiving the Connect.Request packet, 
the radio temninal 1 02 obtains the above described 
correspondence at the radio temninal 101 from the 
protocol identifier and the parEimeter information 
descn'bed in the Connect_Request packet received 
from the radio temninal 1 01 . 

Also, it is assumed that the radio temninal 102 
sets up the own temninal channel numbers similarty 
as described above. Here, it is assumed that CH = 
4, 5 and 6 are set up. 

Also, the radio temninal 102 notifies the con-e- 
spondence between the channel numbers set up at 
the radio temninal 101 and various data, as well as 
the correspondence between the channel numbers 
set up at the own temninal and various data to the 
AV application. 

(4) The radio temninal 1 02 creates the con-espond- 45 
ence table of channels for the transfer processing 

of the MPEG4 video/audio data and and the control 
information. 

(5) The radio temninal 102 transmits a 
Connect_Response packet (packet [2] In Fig. 1 9) in so 
order to notify the channel numbers that are set up 

to the radio terminal 1 01 . At this point, the protocol 
identifier (PSM - AV-typel) and the parameter infor- 
mation (x = 4) are described similariy as described 
above. 55 

The parameter x = 4 at this point can be notified 
by using a value of the source channel ID (source 
CID) of the Connect_Response packet [2]. In this 



way, it is possible to notify that the top of the series 
of channel numbers on the radio terminal 102 side 
is CH = 4. 

(6) Upon receiving the Connect_Response packet, 
the radio temninal 101 obtains the above described 
correspondence at the radio temninal 1 02 from the 
protocol identifier and the parameter infonnation 
described in the Connect_Response packet re- 
ceived from the radio temninal 1 02. 

Also, the radio terminal 101 notifies the corre- 
spondence between the channel numbers set up at 
the radio temninal 102 and various data to the AV 
application. 

(7) The radio temninal 101 creates the correspond- 
ence table of channels for the transfer processing 
of the MPEG4 video/audio data and the control in- 
fonnation. 

[01 27] This completes the logical channel set up and 
the channel correspondence table set up. 
[01 28] Hereafter, the necessary data commun k^ation 
can be earned out according to the need (the destination 
logical channels con^esponding to the data to be trans- 
mitted (the MPEG4 video data, the MPEG4 audio data, 
and the control infonnation in this example) can be ob- 
tained by referring to the channel correspondence ta- 
ble), as follows. 



[01 29] Note that, the above described specific exam- 
ple is directed to the case where a group of functions for 
specifying the logical channel numbers from the param- 
eter X are predetermined, but it is also possible to pro- 
vide a plurality of function groups and notify which func- 
tion group should be used also as the parameter. 
[0130] It is also possible to notify the function group 
to be utilized at a time of the session control processing 
that is executed prior to the actual data transfer process- 
ing. 

[0131] As described in the above embodiments, ac- 
cording to the present invention, it becomes possible to 
realize the AV data transfer processing utilizing the 
transport layer protocol such as RTP protocol, even in 
the case of utilizing a radio system which starts the data 



* The radio terminal 1 01 transmits the MPEG4 video 
30 data by writing the destination logical channel (CH 

= 4) therein, toward the radio temninal 1 02. 

* The radio temninal 1 01 transmits the MPEG4 audio 
data by writing the destination logical channel (CH 
= 5) therein, toward the radio terminal 102. 

35 * The radio temninal 101 transmits the control infor- 
mation for the MPEG4 video/audio data transfer 
control by writing the destination logical channel 
(CH = 6) therein, toward the radio temninal 102. 

* The radio temninal 102 transmits the control infor- 
40 mation for the MPEG4 video/audio data transfer 

control by writing the destination logical channel 
(CH = 3) therein, toward the radio temninal 101. 
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transfer after establishing a logical connection in ad- 
vance such as Bluetooth. 

[01 32] Also, by assigning different logical channels to 
the FTTP protocol and the RTCP protocol, it becomes 
possible to make the AV data transfer control processing 
(in particular, the control processing across the Intemet 
and the radio system) easier. 

[0133] It is to be noted that the embodiments de- 
scribed above are directed to the case of transferring 
the video data and the audio data, but the present in- 
vention is also applicable to the case of transfening the 
other infomnation in addition to the video data and the 
audio data, the case of transferring only the video data, 
the case of transferring only the audio data, the case of 
transfem'ng one of the video data and the audio data 
and the other information, etc. 
[0134] Also, the above described embodiments are 
directed to the case of using the unidirectional commu- 
nication for the AV data, but the present invention is also 
applicable to the case of using the bidirectional commu- 
nication for the AV data. 

[0135] Also, the above described embodiments are 
directed to the case where the AV data transmitting side 
transmits the Connect_Request packet after receiving 
the playback request, and the AV data receiving side 
transmits the Connect_Response packet in response to 
that, but it is also possible to adopt the scheme In which 
the AV data transmitting side transmits a reception re- 
quest, the AV data receiving side transmits the 
Connect.Request packet after receiving the reception 
request, and the AV data transmitting side transmits the 
Connect.Response packet in response to that. 
[01 36] Also, the configuration described above is ap- 
plicable not only to a radio temninal but also to a radio 
gateway for connecting the Intemet and the radio net- 
woric, for example. 

[0137] Also, the above described embodiments are 
directed to the exemplary case of using the Bluetooth, 
but the present invention is also applicable to radio ter- 
minals of any other radio LAN system for canrying out 
data transfer after establishing a logbal connection be- 
tween radio terminals prior to data transfer between ra- 
dio temninals. 

[0138] Also, the above described emtx)diments are 
directed to the exemplary case of using the AV/C proto- 
col as the AV control protocol for the AV data transfer, 
but the present invention is also applicable to the case 
of using any other AV control protocol. 
[0139] Also, the above described embodiments are 
directed to the exemplary case of using the RTP proto- 
col (RTCP protocol) as a protocol for transfening the AV 
data and their control information, but the present inven- 
tion is also applicable to the case of using any other pro- 
tocol for transferring the AV data transfer control infor- 
mation. 

[0140] Also, the above described embodiments Eire 
directed to the case of using the H.223 protocol for the 
purpose of multiplexing the AV data, but the present in- 



vention is also applicable to the case of using any other 
multiplexing protocol. 

[0141] Also, the present invention is equally applica- 
ble to a home network and a network provided in an of- 

5 fice or any other environment. 

[01 42] It is to be noted that each radio temninal in the 
above described embodiments can be realized by a ra- 
dio terminal devk^ 50 as shown in Fig. 20, for use in a 
radio system for carrying out data transfer after estab- 

10 lishing a logical connection between radio temriinals pri- 
or to data transfer between radio terminals. 
[0143] This radio terminal device 50 of Fig. 20 com- 
prises: a logical channel set up unit 51 for setting up at 
least one first logical channel for transfer of data packets 

IS containing at least one AV stream and acquiring infor- 
mation regarding at least one second logical channel set 
up for the transfer of the data packets at a correspondent 
radio tenminal, and setting up at least one third logical 
channel for transfer of control packets containing control 

20 information regarding transfer of the data packets and 
acquiring infomnation regarding at least one fourth logi- 
cal channel set up for the transfer of the control packets 
at the con-espondent radio terminal; a memory unit 52 
for storing a correspondence infomnation including a 

25 con-espondence between the first logical channel and 
the second logical channel for the AV stream, and a cor- 
respondence between the third logical channel and the 
fourth logical channel for the control infomnation; a pack- 
et transmission/reception unit 53 for transmits ng/receiv- 

30 ing the data packets and the control packets to/from the 
con'espondent radio temninal by using the correspond- 
ence information; and a radio tenninat processing unit 
54 for controlling the logical channel set up unit 51 and 
the packet transmission/reception unit 53 according to 

35 the protocols as described above and carrying out the 
other processing of the radio terminal. 
[0144] Here, when the data packets contain a single 
AV stream or one AV stream in whteh a plurality of single 
streams are multiplexed, the logical channel set up unit 

40 51 sets up one first logical channel with respect to the 
single AV stream or the one AV stream and acquires In- 
fomnation regarding one second logk^al channel set up 
with respect to the single AV stream or the one AV 
stream, and sets up one third logical channel with re- 

45 spect to the single AV stream or the one AV stream and 
acquires infomnation regarding one fourth logical chan- 
nel set up with respect to the single AV stream or the 
one AV stream. 

[01 45] On the other hand, when the data packets con- 
50 tain a plurality of AV streams belonging to one AV appli- 
cation, the logical channel set up unit 51 sets up one 
first logical channel with respect to each one of the plu- 
rality of AV streams separately and acquires infomnation 
regarding one second logical channel set up with re- 
S5 spect to each one of the plurality of AV streams sepa- 
rately. 

[0146] In this case, the logbal channel set up unit 51 
may set up one third logical channel with respect to the 
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plurality of AV streams and acquire information regard- 
ing one fourth logical channel set up with respect to the 
plurality of AV streams. 

[01 47] Alternatively, the logical channel set up unit 51 
may set up one third logical channel with respect to each s 
one of the plurality of AV streams separately and ac- 
quires information regarding one fourth logical channel 
set up with respect to each one of the plurality of AV 
streams separately. 

[0148] In the configuration of Fig. 20, the packettrans- io 
mission/reception unit 53 transmits the data packets by 
using the second logical channel obtained by referring 
to the con-espondence inf omriation , transmits the control 
packets by using the fourth logical channel obtained by 
refening to the correspondence information, and re- is 
ceives the control packets from the con^espondent radio 
temtinal by using the third logical channel. 
[0149] When this radio terminal device. 50 is an AV 
data transmitting side radio temninal, the logical channel 
set up unit 51 can transmit a first connection request 20 
containing a channel identifierfor identifying the first log- 
ical channel set up at the radio terminal device 50 to the 
correspondent radio terminal, and then receive a first, 
connection response containing a channel identifier for 
identifying the second logical channel set up at the cor- 25 
respondent radio terminal in response to the first con- 
nection request, and transmit a second connection re- 
quest containing a channel identifier for identifying the 
third logical channel set up at the radio temninal device 
50 to the correspondent radio terminal, and then receive 30 
a second connection response containing a channel 
identifierfor identifying the fourth logk:at channel set up 
at the con^espondent radio temninal in response to the 
second connection request. 

[0150] In this case, the logical channel set up unit 51 35 
may acquire the information regarding the second logi- 
cal channel from the first connection response and the 
information regarding the fourth logical channel from the 
second connection response, and register the con-e- 
spondence infomnation into the memory unit 52 accord- 40 
ing to the infomnation regarding the second logical chan- 
nel and the infonnation regarding the fourth logical 
channel as acquired. 

[0151] Attematively, the logical channel set up unit 51 
can set up the first logk:al channel and the third logical ^ 
channel collectively, and then transmits a connection re- 
quest containing infomnation for specifying a group of 
channel identifiers for identifying the first logical channel 
and the third logical channel set up at the radio terminal 
device 50 to the correspondent radio temninal. so 
[0152] In this case, the logical channel set up unit 51 
may receive a connection response containing infonna- 
tion for specifying a group of channel identifiers for iden- 
tifying the second logical channel and the fourth logical 
chanriel set up at the correspondent radio temninal In 55 
response to the connection request, and acquires the 
information regarding the second logical channel and 
the information regarding the fourth logical channel from 
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the infomnation for specifying the group of identifiers as 
obtained in the connection response, and registers the 
con-espondence information into the memory unit ac- 
cording to the information regarding the second logical 
channel and the information regarding the fourth logrcal 
channel as acquired. 

[0153] Here, the information for specifying the group 
of identifiers can indicate a prescribed parameter value 
and a group of functions for generating a prescribed 
number of channel identifiers from the prescribed pa- 
rameter value, and the group of functions can generate 
the prescribed number of channel identifiers in forms of 
consecutive channel numbers. 
[0154] Attematively, the logical channel set up unit 51 
can notify infomnation for specifying a group of channel 
identifiers for identifying the first logical channel and the 
third logical channel to the correspondent radio terminal 
and then set up the first logical channel and the third 
logical channel collectively. 

[0155] When this radio terminal device 50 is an AV 
data receiving side radio temninal, the logk^al channel 
set up unit 51 can receive a first connection request con- 
taining a channel identifierfor identifying thesecond log- 
ical channel set up at the correspondent radio terminal 
from the correspondent radio terminal, and then trans- 
mit a first connection response containing a channel 
identifier for identifying the first logical channel set up at 
the radio temninal device 50 to the con^espondent radio 
terminal in response to the first connection request, and 
receive a second connection request containing a chan- 
nel Identifierfor identifying the fourth logical channel set 
up at the correspondent radio terminal from the corre- 
spondent radio terminal, and then transmit a second 
connection response containing a channel identifier for 
identifying the third logteal channel set up at the radio 
terminal device 50 to the correspondent radio terminal 
In response to the second connection request. 
[0156] In this case, the logk^al channel set up unit 51 
may acquire the infomnation regarding the second logi- 
cal channel from the first connection request and the In- 
formation regarding the fourth logical channel from the 
second connection request, and register the corre- 
spondence infomnation into the memory unit 52 accord- 
ing to the information regarding the second logical chan- 
nel and the infomnation regarding the fourth logical 
channel as acquired. 

[0157] Alternatively, the logk:al channel set up unit 51 
may receive a notifbation of information for specifying 
a group of channel identifiers for identifying the first log- 
teal channel and the third logical channel from the cor- 
respondent radio terminal and then set up the second 
logical channel and the fourth logical channel collective- 
ly- 

[01 58] The radio tennlnal devtee 50 of Fig. 20 may fur- 
ther comprises either one or both of a notification unit 
55 for notifying the correspondent information stored In 
the memory unit 52 to the conrespondent radio temninal, 
and a notification reception unit 56 for receiving a noti- 



15 



29 



EP1 113 644 A2 



30 



fication of the correspondent information obtained at the 
correspondent radio terminal from the correspondent 
radio terminal and registering the correspondence infor- 
mation into the memory unit 52 according to the notifi- 
cation. 

[0159] When the radio system is the Bluetooth, the 
logical channel set up unit 51 sets up and acquires in- 
formation on logical channels which are LSCAP chan- 
nels. 

[0160] In this radio temninal device 50, the AV stream 
can be given by data according to an RTP protocol and 
the control information can be given by data according 
to an RTCP protocol. 

[01 61 ] It is also to be noted that the above described 
embodiments accordingto the present invention may be 
conveniently implemented using a conventional general 
purpose digital computer programmed according to the 
teachings of the present specification, as will be appar- 
ent to those skilled in the computer art. Appropriate soft- 
ware coding can readily be prepared by skilled program- 
mers based on the teachings of the present disclosure, 
as will be apparent to those skilled in the software art. 
[0162] In particular, the radio terminal and the radio 
of each of the above described embodiments can be 
conveniently implemented in a form of a software pack- 
age. 

[0163] Such a software package can be a computer 
program product which employs a storage medium in- 
cluding stored computer code which is used to program 
a computer to perfomn the disclosed function and proc- 
ess of the present invention. The storage medium may 
include, but is not limited to, any type of conventional 
floppy disks, optical disks, CD-ROMs, magneto-optical 
disks, ROMs, RAMs, ERROMs, EEPROMs, magnetic 
or optical cards, or any other suitable media for storing 
electronic instructions. 

[0164] It is also to be noted that, besides those al- 
ready mentioned above, many modifk:ations and varia- 
tions of the above embodiments may be made without 
departing from the novel and advantageous features of 
the present invention. Accordingly, all such modifba- 
tions and variations are intended to be included within 
the scope of the appended claims. 



Clalnns 

1 . A radio tenminal device for use in a radio system for 
carrying out data transfer after establishing a logk:al 
connection between radio tenninals prior to data 
transfer between radio terminals, the radio tenninal 
device comprising: 

a logical channel set up unit configured to set 
up at least one first logical channel for transfer 
of data packets containing at least one AV 
stream and acquire information regarding at 
least one second logical channel set up for the 



transfer of the data packets at a con^spondent 
radio terminal, and to set up at least one third 
logical channel for transfer of control packets 
containing control infomnation regarding trans- 

s fer of the data packets and acquire information 

regarding at least one fourth logical channel set 
up for the transfer of the control packets at the 
correspondent radio terminal; 
a memory unit configured to store a corre- 

10 spondence infomnation including a correspond- 

ence between the first logical channel and the 
second logical channel for the AV stream, and 
a correspondence between the third logical 
channel and the fourth logbal channel for the 

'5 control infonmation; and 

a packet transmission/reception unit config- 
ured to transmit/receive the data packets and 
the control packets to/from the correspondent 
radio temninal by using the comespondence in- 

20 formation. 

2. The radio terminal device of claim 1 , wherein the 
data packets contain a single AV stream or one AV 
stream in which a plurality of single streams are 
multiplexed, the logical channel set up unit sets up 
one first logbal channel with respect to the single 
AV stream or the one AV stream and acquires infor- 
mation regarding one second logical channel set up 
with respect to the single AV stream or the one AV 
stream, and sets up one third logical channel with 
respect to the single AV stream or the one AV 
stream and acquires information regarding one 
fourth logical channel set up with respect to the sin- 
gle AV stream or the one AV stream. 

The radio terminal device of claim 1 , wherein the 
data packets contain a plurality of AV streanns be- 
longing to one AV application, and the logical chan- 
nel set up unit sets up one first logbal channel with 
respect to each one of the plurality of AV streams 
separately and acquires infomnation regarding one 
second togbal channel set up with respect to each 
one of the plurality of AV streams separately. 

The radio temninal device of claim 3, wherein the 
logical channel set up unit sets up one third logical 
channel with respect to the plurality of AV streanns 
and acquires information regarding one fourth log- 
ical channel set up with respect to the plurality of 
AV streams. 

The radio terminal device of claim 3, wherein the 
logical channel set up unit sets up one third logical 
channel with respect to each one of the plurality of 
AV streams separately and acquires infomnation re- 
garding one fourth logical channel set up with re- 
spect to each one of the plurality of AV streams sep- 
arately. 
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6. The radio terminal device of claim 1 , wherein the 
packet transmission/reception unit transmits the 
data packets by using the second logk:al channel 
obtained by referring to the correspondence infor- 
mation. 

7. The radio terminal device of daim 1 , wherein the 
packet transmission/reception unit transmits the 
control packets by using the fourth logk:al channel 
obtained by referring to the correspondence infor- 
mation. 

8. The radio temninal device of claim 1 , wherein the 
packet transmission/reception unit receives the 
control packets from the con-espondent radio temni- 
nal by using the third logical channel. 

9. The radio temninal device of claim 1 , wherein the 
logrcal channel set up unit transmits a first connec- 
tion request containing a channel identifier for iden- 
tifying the first logical channel set up at the radio 
terminal device to the correspondent radio terminal, 
and then receives a first connection response con- 
taining a channel identifier for identifying the second 
logbal channel set up at the correspondent radio 
terminal in response to the first connection request, 
and 

the logical channel set up unit transmits a sec- 
ond connection request containing a channel iden- 
tifier for identifying the third logical channel set up 
at the radio temninal device to the correspondent ra- 
dio temiinal, and then receives a second connec- 
tion response containing a channel identifier for 
identifying the fourth logical channel set up at the 
correspondent radio terminal in response to the 
second connection request. 

10. The radio terminal device of claim 9, wherein the 
logical channel set up unit acquires the infomnation 
regarding the second logical channel from the first 
connection response and the infomnation regarding 
the fourth logical channel from the second connec- 
tion response, and registers the correspondence in- 
formation into the memory unit according to the in- 
fomnation regarding the second logical channel and 
the information regarding the fourth logical channel 
as acquired. 

11. The radio temninal device of claim 1, wherein the 
logbal channel set up unit sets up the first logical 
channel and the third logical channel collectively, 
and then transmits a connection request containing 
information for specifying a group of channel iden- 
tifiers for identifying the first logical channel and the 
third logical channel set up at the radio terminal de- 
vice to the correspondent radio terminal. 

12. The radio terminal device of claim 11 , wherein the 



logical channel set up unit receives a connection re- 
sponse containing information for specifying a 
group of channel identifiers for Identifying the sec- 
ond logical channel and the fourth logical channel 
5 set up at the corespondent radio terminal in re- 
sponse to the connection request. 

13. The radio terminal devbe of claim 12, wherein the 
logical channel set up unit acquires the information 

10 regarding the second logical channel and the infor- 
mation regarding the fourth logical channel from the 
infomnation for specifying the group of identifiers as 
obtained in the connection response, and registers 
the con-espondence infomnation into the memory 
15 unit according to the infomnation regarding the sec- 
ond logical channel and the information regarding 
the fourth logical channel as acquired. 

14. The radio temninal devtee of claim 11 , wherein the 
20 information for specifying the group of identifiers in- 

dbates a prescribed parameter value and a group 
of functions for generating a prescribed number of 
channel identifiers from the prescribed parameter 
value. 

25 

15. The radio terminal device of claim 14, wherein the 
group of functions generates the prescribed 
number of channel identrfiers In fomns of consecu- 
tive channel numbers. 

30 

16. The radio terminal device of claim 1, wherein the 
logical channel set up unit notifies information for 
specifying a group of channel identifiers for identi- 
fying the first logical channel and the third logical 

35 channel to the correspondent radio terminal and 
then sets up the first logical channel and the third 
logical channel collectively. 

17. The radio terminal device of claim 1 , further com- 
40 prising a notification unit configured to notify the cor- 
respondence infomnation stored in the memory unit 
to the con^espondent radio terminal. 

18. The radio temninal devtee of claim 1, wherein the 
45 logical channel set up unit receives a first connec- 
tion request containing a channel identifier for iden- 
tifying the second logbal channel set up at the cor- 
respondent radio temninal from the con^pondent 
radio temninal, and then transmits a first connection 

50 response containing a channel identifier for identi- 
fying the first logical channel set up at the radio ter- 
minal device to the correspondent radio tenninal in 
response to the first connection request, and 

55 the logical channel set up unit receives a sec- 

ond connection request containing a channel 
identifier for identifying the fourth logical chan- 
nel set up at the con^espondent radio terminal 
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from the correspondent radio terminal, and 
then transmits a second connection response 
containing a channel Identifier for identifying 
the third logical channel set up at the radio ter- 
minal device to the con^espondent radio terml- s 
nal in response to the second connection re- 
quest. 

19. The radio terminal device of claim 18, wherein the 
logical channel set up unit acquires the infonmation io 
regarding the second logical channel from the first 
connection request and the infomnation regarding 

the fourth logical channel from the second connec- 
tion request, and registers the correspondence in- 
fomiation into the memory unit according to the in- is 
formation regarding the second logical channel and 
the information regarding the fourth logical channel 
as acquired. 

20. The radio temninal device of daim 1 , wherein the 20 
logical channel set up unit receives a notification of 
information for specifying a group of channel iden- 
tifiers for identifying the first logical channel and the 
third logical channel from the con^espondent radio 
temninal and then sets up the second logical chan- 2S 
nel and the fourth logical channel collectively. 

21 . The radio tenninal device of daim 1 , further com- 
prising a notification reception unit configured to re- 
ceive a notification of the correspondence informa- 30 
tlon obtained at the correspondent radio terminal 
from the correspondent radio tenminal and to regis- 
ter the correspondence information into the memo- 
ry unit according to the notification. 

35 

22. The radio tenninal device of claim 1 , wherein the 
radio system is Bluetooth and the logical channel 
set up unit sets up and acquires information on log- 
ical channels which are LSCAP channels. 

40 

23. The radio temninal device of claim 1 , wherein the 
AV stream is given by data according to an RTP pro- 
tocol and the control information is given by data 
according to an RTCP protocol. 

45 

24. A data transfer method in a radio system for carry- 
ing out data transfer after establishing a logical con- 
nection between radio terminals prior to data trans- 
fer between radio terminals, the method comprising 
the steps of: 50 



34 

packets containing control information regard- 
ing transfer of the data packets and acquiring 
infomiation regarding at least one fourth logical 
channel set up for the transfer of the control 
packets at the correspondent radio terminal; 
storing a correspondence information including 
a correspondence between the first logical 
channel and the second logical channel for the 
AV stream, and a con^espondence between the 
third logical channel and the fourth logical 
channel for the control infomnation; and 
transmitting/receiving the data packets and the 
control packets to/from the conrespondent radio 
terminal by using the con^espondence informa- 
tion. 

25. A computer usable medium having computer read- 
able program codes embodied therein for causing 
a computer to function as a radio temninal device 
for use in a radio system for carrying out data trans- 
fer after establishing a logteal connection between 
radio terminals prior to data transfer between radio 
temninals, the computer readable program codes 
include: 

a first computer readable program code for 
causing said computer to set up at least one 
first logical channel for transfer of data packets 
containing at least one AV stream and acquire 
infomnation regarding at least one second log- 
ical channel set up for the transfer of the data 
packets at a correspondent radio terminal, and 
to set up at least one third logical channel for 
transfer of control packets containing control in- 
formation reganJing transfer of the data packets 
and acquire infomnation regarding at least one 
fourth logtoal channel set up for the transfer of 
the control packets at the correspondent radio 
terminal; 

a second computer readable program code for 
causing said computer to store a correspond- 
ence infomnation including a correspondence 
between the first logical channel and the sec- 
ond logical channel for the AV stream, and a 
correspondence between the third logical 
channel and the fourth logical channel for the 
control information; and 
a third computer readable program code for 
causing said computer to transmit/receive the 
data packets and the control packets to/from 
the correspondent radio terminal by using the 
correspondence information. 



setting up at least one first logical channel for 
transfer of data packets containing at least one 
AV stream and acquiring information regarding 
at least one second logical channel set up for S5 
the transfer of the data packets at a con-e- 
spondent radio tenninal, and setting up at least 
one third logbal channel for transfer of control 
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